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Introduction {#s0010}
============

Early pregnancy complications are common scenarios accounting for about 15% to 20% of all pregnancies.[@bib0010], [@bib0015] The causes of early pregnancy loss include fetal chromosomal abnormalities, maternal conditions, intrauterine infections, maternal-fetal incompatibilities, and unknown causes.[@bib0010] The early pregnancy assessment clinic (EPAC) model has been shown to provide improved efficiency and quality of care in the management of early pregnancy complications.[@bib0020] EPACs are not common in Canada; however, they are becoming increasingly popular. In Vancouver, British Columbia, patients reported satisfaction with the emotional support and care provided at an EPAC,[@bib0025] and in Halifax, Nova Scotia, an early pregnancy complications clinic provides care to women with early pregnancy losses.[@bib0030]

An EPAC at North York General Hospital in Toronto, Ontario was established in August of 2005. The clinic continues to serve women from anywhere in central Toronto and the greater Toronto area of Ontario. The model of the clinic was described in our previous study in 2009.[@bib0035] Since then the hours of the clinic have remained the same, and over 20 000 visits were made between August 2005 and 2015. The aim of the present study was to assess whether the EPAC has had a sustained impact over the 10 years of the study period on the management of early pregnancy complications and on the number of assessments and reassessments in the emergency room (ER).

Methods {#s0015}
=======

The clinic data from the EPAC database and patients\' records from Powerchart between January 2006 and December 2015 (years 1--10) were reviewed. The number of women assessed, the sources of referral, the reasons for referral, the final diagnoses, and the treatments provided at the clinic were analyzed. The total number of ER visits per year, the number of initial consultations, and repeat assessments within 30 days for abortion, hemorrhage, and ectopic pregnancy were obtained from the health records department. The ER data were obtained between January 2004 (year −1) to December 2005 (year 0) before and just after the opening of EPAC (pre-EPAC) and between January 2006 and December 2015 (years 1--10) after the opening of EPAC (post-EPAC). The classification of these selected pregnancy-related complications determined on the basis of ICD 10 classification: abortion/miscarriage (codes 002 and 003), early pregnancy hemorrhage (code 020), and ectopic pregnancy (code 000). The code 020 for early pregnancy hemorrhage includes threatened abortion and other hemorrhage in early pregnancy.

Statistical Analysis {#s0020}
--------------------

ER assessment and reassessment rates of each early pregnancy complication (miscarriage, ectopic pregnancy, and hemorrhage) were calculated by setting the denominator as the child-bearing (aged 15 to 49) female population in each corresponding year. This population was used because of the lack of availability of data on pregnant women population sizes. The child-bearing female population statistics for the catchment area of the hospital (previously described) were obtained from the Census Program of Statistics Canada,[@bib0040] which releases data every 5 years. The census data for the years 2001, 2006, 2011, and 2016 were used. The child-bearing female population sizes for the remaining years (2004--2005, 2007--2010, and 2012--2015) were predicted using linear regression of child-bearing population on year from the 2001 to 2016 census data.

Exploratory Analysis {#s0025}
--------------------

An exploratory data analysis was conducted on both ER assessment and ER reassessment data sets by calculating the assessment and reassessment rates for each of the three early pregnancy complications.

Pre-EPAC and Post-EPAC Comparison {#s0030}
---------------------------------

Next, the difference between the average pre-EPAC and the average post-EPAC ER assessment and reassessment rates for each early pregnancy complication was tested by a chi-square test.

Trend Analysis of ER Assessments and Reassessments {#s0035}
--------------------------------------------------

Finally, because of limited pre-EPAC data, a rank-based nonparametric Mann-Kendall test[@bib0045], [@bib0050], [@bib0055] was used to detect monotonic trends in rates of ER assessments and reassessments for miscarriage, ectopic pregnancy, and hemorrhage since the implementation of the EPAC. The Mann-Kendall test was applied specifically to test the data against a null hypothesis of no monotonic trend against an alternative hypothesis of downward monotonic trend between 2005 and 2015 (years 1--10).

All statistical and graphic analyses were performed using R statistical software version 3.3.3 (The R Project for Statistical Computing, Vienna, Austria; [www.r-project.org/](http://www.r-project.org/){#iw0010}). The trend analysis was conducted by the package "trend" in R to detect trends in assessment and reassessment rates over 10 years. Graphs were made using the library ggplot2 ([www.ggplot2.org](http://www.ggplot2.org){#iw0015}). Statistical significance was decided at a 5% significance level.

The study was approved by the Ethics Review Board of North York General Hospital, a community hospital affiliated with the University of Toronto.

Results {#s0040}
=======

From January 2006 to December 2015, there were 11 349 new referrals and 10 764 follow-up visits to the EPAC. A total of 5069 referrals (44.7%) were from the ER, 3024 referrals (26.6%) were from family physicians, 2140 referrals (18.9%) were from obstetrician-gynaecologists, 242 referrals (2.1%) were from midwives, and 874 referrals (7.7%) were from other sources. The reasons for referral were threatened miscarriage (3568 patients, 31.4%), missed miscarriage (3056, 26.9%), incomplete miscarriage (1064, 9.4%), complete miscarriage (991, 8.7%), ectopic pregnancy (857, 7.6%), hyperemesis gravidarum (139, 1.2%), and others (1674, 14.8%). The final diagnoses of patients referred are shown in [Table 1](#t0010){ref-type="table"} . The clinic arranged dilatation and curettage for 2169 women (19.1% of referred patients), and 1451 women (12.8%) were administered misoprostol to induce miscarriage. A total of 231 women (2%) with ectopic pregnancy were administered methotrexate.Table 1Final diagnoses of patients referred to the early pregnancy assessment clinicTable 1Diagnosisn (%)Missed miscarriage2758 (24.3)Threatened miscarriage2170 (19.1)Complete miscarriage1959 (17.3)Incomplete miscarriage1522 (13.4)Ectopic gestation680 (6.0)Hyperemesis gravidarum139 (1.2)Others2058 (18.1)Lost to follow-up63 (0.6)

The trends in EPAC visits for early pregnancy complications during the 10-year period are shown in the [Figure](#f0010){ref-type="fig"} . There has been an increasing trend in the number of EPAC visits for miscarriage and ectopic pregnancy since the opening of the clinic, whereas there has been a decreasing trend in the number of visits for hemorrhage.FigureTrend in early pregnancy assessment clinic visits for miscarriage, hemorrhage, and ectopic pregnancy.Figure

Exploratory Analysis {#s0045}
--------------------

The numbers of ER assessments and reassessments for these early pregnancy complications are shown in [Table 2](#t0015){ref-type="table"} . During the 2 years before the establishment of the EPAC (pre-EPAC: year −1 to year 0), there was a total of 126 540 ER visits, of which 1897 visits were for hemorrhage, 899 were for miscarriage, and 118 were for ectopic pregnancy. There were 599, 162, and 39 ER reassessments for these diagnoses, respectively. During the 10-year period after the opening of the EPAC (post-EPAC: years 1--10), there was a total of 850 051 ER visits, of which 10 262 visits were for hemorrhage, 5818 were for miscarriage, and 1413 were for ectopic pregnancy. There were 2610, 935, and 335 ER reassessments for these diagnoses, respectively.Table 2ER assessments and reassessments data for three early pregnancy complicationsTable 2YearTotal ER AssessmentsMiscarriageEctopic pregnancyHemorrhageAssessmentsReassessmentsAssessmentsReassessmentsAssessmentsReassessments200461 155466905415924286200565 385433726424973313200667 932438555814963285200770 509462786291079297200872 44055085114281171292200978 650589104187531166225201080 291707126163341267245201185 3316029713733967251201291 77062510614431959300201396 476654112175458882752014101 25059892170308752332015105 4025938020358927207[^1]

The incidence rates of ER assessment and reassessment rates for miscarriage, ectopic pregnancy, and hemorrhage between 2004 and 2015 (during the pre-EPAC and post-EPAC periods) are presented in [Table 3](#t0020){ref-type="table"} .Table 3Incidence rates[a](#tn0010){ref-type="table-fn"} for miscarriage, ectopic pregnancy, and hemorrhage at ER assessments and reassessmentsTable 3Year (year defined)Child-bearing populationMiscarriage rate per 1000 femalesEctopic pregnancy rate per 1000 femalesHemorrhage rate per 1000 femalesAssessmentsReassessmentsAssessmentsReassessmentsAssessmentsReassessments2004 (year −1)1 442 3560.320.0620.0370.0100.640.202005 (year 0)1 456 2200.300.0490.0440.0160.670.212006 (year 1)1 481 5650.300.0370.0390.0090.650.192007 (year 2)1 483 9490.310.0530.0420.0060.730.202008 (year 3)1 497 8130.370.0570.0760.0190.780.192009 (year 4)1 511 6770.390.0690.1240.0350.770.152010 (year 5)1 525 5410.460.0830.1070.0220.830.162011 (year 6)1 565 9700.380.0620.0870.0210.620.162012 (year 7)1 553 2700.400.0680.0930.0200.620.192013 (year 8)1 567 1340.420.0710.1120.0290.570.182014 (year 9)1 580 9980.380.0580.1080.0190.550.152015 (year 10)1 594 8620.370.0510.1270.0360.580.13[^2][^3]

Pre-EPAC and Post-EPAC Comparison {#s0050}
---------------------------------

The average rates of ER visits for early pregnancy complications compared between the pre-EPAC and post-EPAC periods are presented in [Table 4](#t0025){ref-type="table"} . There was a significant increase in the post-EPAC rate compared with the pre-EPAC rate of ER assessments for miscarriage (*P* = 0.0016) and ectopic pregnancy (*P* = 0.00001). There was no significant difference in the post-EPAC and pre-EPAC rates of ER assessment for hemorrhage.Table 4Comparing pre-EPAC[a](#tn0015){ref-type="table-fn"} and post-EPAC[b](#tn0015){ref-type="table-fn"} rates of ER assessments and re-assessmentsTable 4Mean incidence rate per 1000 womenComplicationPre-EPACPost-EPACDifference (95% CI)*P* value[c](#tn0015){ref-type="table-fn"}ER assessmentsMiscarriage0.310.38−0.07 (−0.11, −0.03)0.0016Ectopic pregnancy0.0410.091−0.05 (−0.07, −0.03)0.00001Hemorrhage0.650.67−0.02 (−0.06, 0.03)0.4783ER reassessmentsMiscarriage0.0560.061−0.005 (−0.027, 0.017)0.7031Ectopic pregnancy0.0130.022−0.009 (−0.021, 0.003)0.1725Hemorrhage0.210.170.04 (0.02, 0.07)0.0396[^4][^5]

There were also no significant differences in the post-EPAC and pre-EPAC rates of ER reassessments for miscarriage and ectopic pregnancy. Conversely, there was a significant decrease in the average rate of post-EPAC reassessments for hemorrhage compared with pre-EPAC reassessment (0.17 vs. 0.21, *P* = 0.0396).

Trend Analysis of ER Assessments and Reassessments {#s0055}
--------------------------------------------------

The results of the trend analysis of ER assessments and reassessments for early pregnancy complications since the opening of the EPAC are presented in [Table 5](#t0030){ref-type="table"} . There was a significant increasing trend in the percentage of ER assessments for ectopic pregnancy and a non-significant increasing trend in the percentage of ER assessments for miscarriage. There were increasing trends in ER reassessments for miscarriage and ectopic pregnancy that were non-significant. There was a significant decreasing trend in ER reassessments for hemorrhage (tau = −0.60, *P* = 0.127) and a non-significant decreasing trend in ER assessments for hemorrhage.Table 5Trend analysis of the percentage of ER assessments and reassessments from 2005 to 2015Table 5ComplicationER assessmentER reassessmentTau*P* value[a](#tn0020){ref-type="table-fn"}Tau*P* value[a](#tn0020){ref-type="table-fn"}Miscarriage0.420.08680.310.2129Ectopic pregnancy0.640.00810.460.0617Hemorrhage−0.460.0617−0.600.0127[^6][^7]

Discussion {#s0060}
==========

Early pregnancy complications occur in about 15% to 20% of all pregnancies,[@bib0010], [@bib0015] and they can result in significant psychiatric morbidity.[@bib0060] After a miscarriage, women can experience increased anxiety, which can persist for several weeks after the pregnancy loss,[@bib0060] and they can also experience emotions of grief, dysphoria, and guilt.[@bib0065] Often women experiencing a miscarriage receive care in the ER, where they frequently can be faced with long wait times and fragmented care from several health care providers.[@bib0070] These women can also feel that their experiences of loss are not adequately acknowledged in the ER and that there is a lack of clear discharge education and follow-up instructions, all of which can leave them feeling marginalized.[@bib0075] Despite this, the ER remains the first contact for these women.

It has been shown that patient satisfaction with the medical care received after a miscarriage is improved when there is a follow-up appointment soon after the loss, with sufficient time to discuss patients\' feelings and questions.[@bib0065] EPACs provide a resource for women to receive treatment for pregnancy complications, as well as the appropriate follow-up appointments, thus enhancing the efficiency and quality of care provided.[@bib0020]

In addition, several studies have shown that the implementation of an EPAC can significantly reduce the admissions rate for early pregnancy complications from the ER.[@bib0080], [@bib0085], [@bib0090], [@bib0095] However, there are fewer studies exploring the effect of the EPAC model of care on the number of assessments and reassessments in the ER for early pregnancy complications. An Australian study found that following the establishment of an early pregnancy problem service clinic, there was a significant reduction in the median length of stay in the ER for women experiencing pain or bleeding in early pregnancy; however, there was a non-significant reduction in the proportion of assessments and reassessments in the ER.[@bib0100] Another study found that implementing the use of a gynaecology outpatient clinic decreased the proportion of ER assessments for miscarriages from 31% in 2001 to 17% in 2009.[@bib0105]

Our study showed that throughout a 10-year period, the EPAC has continued to provide care to women with early pregnancy complications; however, there has not been an impact in reducing the number of ER assessments and reassessments for miscarriage and ectopic pregnancy. The significant decreasing trend seen in the percentage of ER reassessments for hemorrhage is likely not a result of the EPAC because there was a concomitant decrease in EPAC visits for hemorrhage during the same period.

The increase in ER assessments and reassessments for miscarriage and ectopic pregnancy is mirrored by an increase in EPAC clinic visits for these conditions. Therefore, the EPAC is continuing to manage these early pregnancy complications successfully in response to population trends and needs. However, it is speculated that the lack of impact on ER visits could reflect the clinic\'s limited hours of operation, which has remained unchanged since its implementation at 3 half-days a week. The Royal College of Obstetricians and Gynaecologists in the United Kingdom recommended that early pregnancy units should be easily accessible and available to patients on a daily basis during the normal working week for the service to be effective.[@bib0110] Thus, for there to be an improvement in the impact of the EPAC at North York General Hospital, it would be important for the clinic to open daily to increase access for patients and reduce ER visits. This would improve the efficiency of the service.

Furthermore, with greater awareness about the EPAC service over the 10-year study period, there has been an increase in referrals for early pregnancy complications that likely would not have come to North York General Hospital otherwise. Therefore, it is possible that the increasing number of ER visits reflects patients presenting to the ER as a means of being referred to the EPAC and/or patients who were seen at the EPAC and decided to return specifically to the North York General Hospital ER for new concerns. The increase in ER visits could also reflect the appropriateness of the counselling provided to patients at EPAC. The ability of staff to counsel patients properly on what to expect with different types of management (i.e., misoprostol vs. expectant management for miscarriage) and when they should go the ER can also affect the trend in ER visits. In the future, as patient counselling improves and other EPACs are implemented, it is likely that ER visits for early pregnancy complications will be reduced.

There are several limitations to our study. When analyzing the pre-EPAC data, we were able to obtain data only from 1 year (2004) before the implementation of the EPAC, for two reasons: First, the National Ambulatory Care Reporting System coding that we used to extract ER early pregnancy complications data was not implemented until April 2002. Second, in 2003, as a result of the outbreak of severe acute respiratory syndrome, the number of ER visits was significantly low during the summer months; therefore, the 2003 data were not used in our analysis. The limited pre-EPAC data reduced the effectiveness of evaluating the sustainability of EPAC (comparing pre-EPAC with post-EPAC average ER visit rates) and also restricted the use of more appropriate statistical analysis such as an interrupted time-series analysis. If there had been more pre-EPAC data, it is possible that different trends may have been seen in ER visits for early pregnancy complications. Because of these limitations, a Mann-Kendall test was used to detect any monotonic trends in ER assessment rates and reassessment rates for early pregnancy complications after the EPAC opened. Furthermore, covariates such as patients\' age, GA, infections in pregnancy, education, and socioeconomic status were not included in the trend and pre-EPAC vs post-EPAC analyses. These covariates may affect the number of ER assessments and reassessments. In addition, we did not have a link between the ER data and the EPAC data to determine whether patients seen in the ER were being followed up in the EPAC.

Conclusion {#s0065}
==========

We hope that in the future, with expanded clinic operating hours, the EPAC will go beyond providing care for women and will represent an improved efficient pathway in the management of early pregnancy complications and in reducing the ER workload. Our study demonstrates the value of providing standardized care for women undergoing early miscarriage through the implementation and funding of EPAC models where one-stop comprehensive care can be offered. We hope that the findings of our study will inform stakeholders and policy makers in making the care of women undergoing early pregnancy loss a priority in Ontario and in Canada as a whole.
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[^1]: ER: emergency room.

[^2]: ER: emergency room.

[^3]: Rates were calculated using child-bearing age women population of the corresponding year as the denominator.

[^4]: EPAC: early pregnancy assessment clinic; ER: emergency room.

[^5]: Years −1 to 0, ^b^years 1--10, ^c^Chi-square test.

[^6]: ER: emergency room.

[^7]: Mann-Kendall trend test for downward monotonic trend.
